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Description

[0001] This invention relates to a process for producing a sucrose fatty acid ester (hereinafter referred to simply as
SE). More particularly, it relates to an industrial purification process by which an SE having a high purity can be indus-
trially advantageously and stably obtained from a reaction mixture containing the SE, which has been prepared by the
solvent method.
[0002] SE has been employed as additives for various products including foods, cosmetics, drugs, dish detergents,
feeds and resins, because of its excellent surface-activating performance, biodegradability and stability. In the field of
the chemical industry, these compounds are highly useful as reaction aids in, for example, polymerization and oxidi-
zation.
[0003] Examples of a known method for producing an SE include one described in JP-B-35-13102 (the term "JP-B"
as used herein means an "examined Japanese patent publication"), wherein sucrose undergoes an ester exchange
reaction with a fatty acid ester such as a fatty acid methyl ester in a reaction solvent such as N,N-dimethylformamide
or dimethyl sulfoxide (hereinafter referred to simply as DMSO) in the presence of an alkali catalyst.
[0004] The reaction mixture obtained by the above-mentioned method contains the reaction solvent, the unreacted
sucrose and the alkali catalyst in addition to the SE product. There have been proposed several methods for separating
the SE from this mixture (as described e.g. in JP-B-48-21927, JP-B-48-35049, JP-A-50-29417, JP-A-50-130712; the
term "JP-A" as used herein means an "unexamined published Japanese patent application"). Usually, the mixture is
subjected to liquid-liquid extraction with the use of an organic solvent (for example, hexane, butyl alcohol, methyl ethyl
ketone, ethyl isobutyl ketone) and water. Thus the SE migrates mainly into the organic solvent phase, while the unre-
acted sucrose and the reaction solvent migrate into the aqueous phase. The organic solvent phase is then separated
from the aqueous phase and the organic solvent is removed from the organic solvent phase containing the SE by, for
example, distillation. Thus the SE can be recovered.
[0005] The preparation of pure SE is also dealt with in GB-A-0826801, US-A-3054789, JP-A-4-243890, JP-A-
51-029417, JP-A-50-105610 and JP-A-57-128 652.
[0006] However the above-mentioned method can hardly be put into industrial use, because it suffers from a number
of problems including the occurrence of hydrolysis of the SE in the liquid-liquid extraction, the migration of the SE into
the aqueous phase, and the insufficient formation of the interface in the extraction. Also, it is difficult to obtain a highly
pure SE by this method.
[0007] An object of the present invention is to provide a process for industrial purification of SE whereby the unreacted
sucrose and DMSO can be efficiently separated and recovered from a reaction mixture, which has been prepared by
performing an ester exchange reaction between sucrose and a fatty acid ester in a DMSO solvent in the presence of
an alkali catalyst, and thus SE having a high purity can be industrially advantageously and stably produced.
[0008] This object could be achieved on the basis of the finding that a SE can be easily separated from DMSO and
the unreacted sucrose while suppressing the decomposition of the SE by regulating the pH value of the aqueous phase
within a specific range and that a highly pure SE contaminated with 1 ppm or less of DMSO can be easily recovered
by combining specific extraction steps.
[0009] The present invention relates to a process for producing a sucrose fatty acid ester wherein the sucrose fatty
acid ester is recovered from a reaction mixture prepared by reacting sucrose with a fatty acid alkyl ester in the presence
of an alkali catalyst by using dimethyl sulfoxide_as a reaction solvent, the process comprising:

(i) regulating the dimethyl sulfoxide concentration of the reaction mixture to a range from 10 to 40% by weight;
(ii) subjecting the reaction mixture to a first liquid-liquid extraction by using a hardly water-miscible organic solvent,
which is selected from an alcohol having at least 4 carbon atoms , and water as extractants, with regulating the
pH value of the aqueous phase to 3 to 7.5, to thereby extract dimethyl sulfoxide in the reaction mixture into the
aqueous phase, and the sucrose fatty acid ester into the organic solvent phase;
(iii) subjecting the organic solvent solution containing the sucrose fatty acid ester thus obtained as the organic
solvent phase in the first liquid-liquid extraction to a second liquid-liquid extraction by a continuous counter-current
system using water, to thereby extract dimethyl sulfoxide remaining in the organic solvent solution into the aqueous
phase, thus giving an organic solvent solution which is substantially free from dimethyl sulfoxide; and
(iv) recovering the sucrose fatty acid ester from the organic solvent solution.

[0010] According to the present invention, when an SE is to be separated and recovered from a reaction mixture
which has been prepared by reacting sucrose with a fatty acid alkyl ester in a DMSO solvent in the presence of an
alkali catalyst, the reaction mixture is subjected to the first liquid-liquid extraction by using an organic solvent comprising
an alcohol having at least 4 carbon atoms and water as extractants, with regulating the pH value of the aqueous phase
to 3 to 7.5. Thus the SE is extracted into the organic solvent phase while DMSO and the unreacted sucrose are extracted
into the aqueous phase.
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[0011] The organic solvent solution containing the SE thus obtained in the first liquid-liquid extraction is then subjected
to the second liquid-liquid extraction of the continuous counter-current system with the use of water as an extractant.
Thus DMSO and the unreacted sucrose contaminating the organic solvent solution are extracted into the aqueous
phase. Then the organic solvent is removed from the organic solvent solution, which is substantially free from DMSO,
obtained by the second liquid-liquid extraction to thereby give the target SE of a high purity.
[0012] Examples of the fatty acid alkyl ester to be used in the reaction with sucrose in the present invention include
a C1 to C4 alkyl ester of a saturated or unsaturated fatty acid having 6 to 30 carbon atoms, which can be obtained from
saturated or unsaturated fatty acids generally having 6 to 30, preferably 8 to 22, carbon atoms (for example, saturated
fatty acids such as caproic acid, capric acid, lauric acid, myristic acid, palmitic acid, stearic acid, and behenic acid; and
unsaturated fatty acids such as linoleic acid, oleic acid, linolenic acid, erucic acid and ricinoleic acid) and lower aliphatic
alcohols having 1 to 4 carbon atoms (for example, methanol, ethanol, propanol, and butanol). Either one of these fatty
acid alkyl esters or a mixture composed of these esters at an arbitrary ratio may be used. The fatty acid alkyl ester is
employed generally in an amount of from 0.1 to 20 mol, preferably from 0.2 to 8 mol, per mol of sucrose.
[0013] DMSO is used as the reaction solvent by taking its heat stability, the solubility of sucrose therein, and the
safety into consideration. The reaction solvent is employed generally in an amount of from 20 to 150% by weight,
preferably from 30 to 80% by weight, based on the total amount of sucrose and the fatty acid alkyl ester.
[0014] The reaction is performed in the presence of an alkali catalyst. Since the reaction system is substantially
nonaqueous, the alkali catalyst exists in the reaction system in a suspended state. Examples of the alkali catalyst
include alkali metal hydrides, alkali metal hydroxides, and alkali metal salts of weak acids. In particular, alkali metal
carbonates (for example, potassium carbonate and sodium carbonate) and alkali metal hydroxides are preferable
therefor. The alkali catalyst is employed generally in an amount of from 0.001 to 0.1 equivalent to the fatty acid alkyl
ester.
[0015] The reaction temperature is generally from 40 to 170°C, preferably from 60 to 150°C. The reaction pressure
is generally from 0.2 to 43 Pa, preferably from 0.7 to 32 Pa. It is preferred that the reaction between sucrose and the
fatty acid alkyl ester is performed under reflux of the reaction solvent, since an alcohol by-produced during the reaction
can be easily removed from the reaction system thereby. The reaction time is generally from about 1 to 10 hours,
though it varies depending on the amounts of the starting materials and the target SE.
[0016] Since sucrose carries 8 hydroxyl groups in its molecule, the sucrose fatty acid ester thus formed is in the form
of a mixture composed of monoesters to octaesters. The composition of the ester product can be controlled by adjusting
the ratio of the starting materials.
[0017] The reaction mixture of sucrose with the fatty acid ester thus obtained contains DMSO as the reaction solvent,
the unreacted materials and the alkali catalyst in addition to the target SE. In the present invention, an SE of a high
purity is recovered from this reaction mixture at a high yield.
[0018] In the present invention, the reaction mixture is subjected to the first liquid-liquid extraction by using a hardly
water-miscible organic solvent and water under a specific pH condition. Thus the SE in the reaction mixture is extracted
into the organic solvent phase while DMSO and the unreacted sucrose are extracted into the aqueous phase.
[0019] When the DMSO concentration in the reaction mixture is excessively high in this liquid-liquid extraction, the
DMSO is liable to insufficiently migrate into the aqueous phase.
[0020] When the reaction mixture contains DMSO at a high concentration, therefore, some portion of the DMSO is
previously distilled off to thereby control its concentration. DMSO may be distilled off by, for example, using a film
evaporator under reduced pressure at a temperature of from 60 to 150°C.
[0021] Alternatively, the DMSO concentration in the reaction mixture may be regulated to the desired range by de-
creasing the amount of the DMSO being under reflux at the last stage of the reaction between sucrose and the fatty
acid alkyl ester. The concentration of DMSO in the reaction mixture, which is to be extracted, is regulated to be from
10 to 40% by weight.
[0022] At the extraction, the pH value of the aqueous phase should be regulated to 3 to 7.5. When the liquid-liquid
extraction is performed without neutralizing the alkali catalyst remaining in the reaction mixture, the pH value of the
aqueous phase becomes 8 or above. In the present invention, hydrolysis of the SE during the extraction can be sup-
pressed and thus the efficiency of the extraction of the SE into the organic solvent phase and the partition of the organic
solvent phase from the aqueous phase can be improved by regulating the pH value within such a specific range. When
the pH value is excessively high, the SE is liable to undergo hydrolysis and a high partition ratio of the SE into the
organic solvent phase cannot be achieved. When the pH value is excessively low, on the other hand, the unreacted
sucrose and DMSO become unstable.
[0023] The pH value at the extraction preferably ranges from 3 to 7.0, more preferably from 4 to 6.5. The pH value
at the extraction may be regulated by previously adding an acid to the reaction mixture. Alternatively, the reaction
mixture may be mixed with an aqueous solution of an acid and the organic solvent to thereby regulate the pH value.
[0024] The organic solvent comprising an alcohol to be used in the extraction is a hardly water-miscible one having
4 or more, preferably 4 to 10, carbon atoms. Examples thereof include n-butanol, isobutanol, t-butanol, n-amyl alcohol,
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isoamyl alcohol, n-hexanol and cyclohexanol. Among these solvents, n-butanol and isobutanol are particularly prefer-
able.
[0025] The organic solvent is generally used in an amount of from 0.5 to 20 parts by weight, preferably from 1 to 10
parts by weight, per part by weight of the SE in the reaction mixture. Water is generally employed in an amount of from
0.05 to 10 parts by weight, preferably from 0.5 to 2 parts by weight, per part by weight of the organic solvent. For
example, it is preferable to perform the first liquid-liquid extraction by using water in an amount 1 to 10 times by weight
as much as the SE in the reaction mixture and an organic solvent in an amount 0.5 to 2 times by weight as much as
the above-mentioned water. It is preferable from an industrial viewpoint to use the aqueous phase containing DMSO,
which has been obtained in the second liquid-liquid extraction as will be described hereinafter, as the water to be used
in this stage.
[0026] Examples of the acid to be used as a pH regulator include organic acids selected from among formic acid,
acetic acid, propionic acid, oxalic acid, succinic acid, benzoic acid, citric acid, maleic acid, malic acid, tartaric acid and
lactic acid. Among these acids, lactic acid and citric acid are particularly preferably used. The pH regulator is used in
such an amount as to give a pH value of the aqueous phase falling within the range as specified above. The pH regulator
is generally employed in an amount of from 0.1 to 3.0 equivalents, preferably from 0.5 to 1.5 equivalents to the alkali
catalyst used in the reaction between sucrose and the fatty acid alkyl ester.
[0027] It is desirable from the viewpoint of the operation stability that the extraction of the reaction mixture according
to the present invention is effected in the presence of a salting-out agent. In the present invention, the reaction system
contains a small amount of a neutralization salt originating in the neutralization of the alkali catalyst employed in the
reaction with the pH regulator. However it is preferable to further add a salting-out agent. While the salting-out agent
may be arbitrarily selected, it is preferable to use, for example, an alkali metal salt or an alkaline earth metal salt of
the organic acid employed for regulating the pH value. By taking the safety and stability of the SE as an additive for e.
g. foods drugs, dish detergents or feeds and the interface-forming performance thereof at the extraction into consid-
eration, it is preferable to use an alkali citrate or an alkali lactate as the salting-out agent. The extraction is performed
generally at a salting-out agent concentration of 50 ppm or more, preferably from 500 to 3,000 ppm, from the viewpoints
of the operation stability and the economics.
[0028] Examples of the device to be used in the first liquid-liquid extraction in the present invention include a mixer
settler extractor, a counter-current derivative extraction column, a non-mixing plate extraction column, and a mixing
plate extraction column. It is usually preferable from the viewpoints of the economics to use a mixer settler extractor
therefor. The mixer settler extractor can be used in the multi-plate extraction system. By taking the amount of the water
to be used and the economics into consideration, the extraction system preferably consists of 1 to 3 plates. The ex-
traction is performed at a temperature lower than the boiling point of the selected organic solvent under atmospheric
pressure, for example, 20 to 80°C.
[0029] After the completion of the first liquid-liquid extraction as described above, the organic solvent solution con-
taining the SE and the aqueous solution containing DMSO are separated. The unreacted sucrose and the neutralization
salt contained in the reaction mixture are mostly extracted into the aqueous phase.
[0030] In the present invention, the above-mentioned organic solvent solution is further subjected to the second
liquid-liquid extraction wherein it comes in contact with water to thereby remove DMSO remaining in the organic solvent
solution. The water to be used in this stage preferably has a pH value of 3 to 6.5. It is therefore preferable to previously
add such a pH regulator as described above thereto.
[0031] This second liquid-liquid extraction is performed by the continuous counter-current system with the use of an
extraction column wherein the SE-containing organic solvent solution obtained by the first liquid-liquid extraction is
used as a light liquid while water is used as a heavy liquid. Examples of the extraction column to be used in the second
liquid-liquid extraction include mixing plate extraction columns such as a Scheiber column, a rotating disc extraction
column (RDC), an Ordoschouraschton column (a Miksco column), a Graessor extractor (RTL extractor), an ARD column
(Luwa extractor), a Couni column, a pulsating perforated plate column, a shaking plate column, and an alternative
pulsating flow extractor may be cited. Among these extraction columns, a rotating disc extraction column (RDC) is
particularly preferable from the viewpoints of the extraction of DMSO, the formation of the interface, and the industrial
operation stability. The rotating disc extraction column usually consists of at least 10 column plates. When the efficiency
of the removal of the DMSO remaining in the SE-containing organic solvent solution and the industrial economics are
taken into consideration, it is preferable that this extraction column consists of from 50 to 200 column plates. The
rotating speed of the rotating disc usually ranges from about 5 to 50 rpm. The operation temperature of the second
liquid-liquid extraction may be almost the same as that employed in the first liquid-liquid extraction. In the second liquid-
liquid extraction, the aqueous phase is usually used in an amount of from 0.2 to 5 times by weight the amount of the
organic solvent phase. Similar to the case of the first liquid-liquid extraction, it is preferable that the aqueous phase
contains from 500 to 3,000 ppm of a salting-out agent.
[0032] This second liquid-liquid extraction is preferably performed in such a manner as to reduce the concentration
of the DMSO remaining in the SE-containing organic solvent solution to 5 ppm or below, in particular, 1 ppm or below.
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[0033] The target SE is recovered from the organic solvent solution obtained in the second liquid-liquid extraction in
a usual manner. For example, the organic solvent solution is distilled using a distillation column and the organic solvent
is distilled off from the column top while the target SE is recovered from the column bottom. The conditions for distillation
may be, for example, the column top temperature of 70 to 80°C and the pressure of 52 to 55 kPa.
[0034] It is industrially advantageous and thus preferable to use the aqueous solution containing DMSO, which has
been collected in the second liquid-liquid extraction, as a part of the extractant to be used in the first liquid-liquid
extraction.
[0035] The SE thus recovered can be used as a product as such for various purposes. In order to use as an additive
for e.g. foods, cosmetics, drugs and feeds, it is sometimes preferable to further purify the SE. When a trace amount
of an organic solvent may produce a problem, for example, the organic solvent in a trace amount can be eliminated
from the SE by e.g. steam distillation. After the completion of the steam distillation, the SE containing water can be
used as an aqueous SE solution product to be added to, for example, foods, cosmetics, and drugs. Further, the aqueous
SE solution product may be concentrated, evaporated to dryness, and ground to give a highly pure SE powder which
is contaminated with not more than 1 ppm of DMSO and not more than 0.1% by weight of sucrose.
[0036] The present invention will be described in more detail with reference to the following Examples and Compar-
ative Examples, but the present invention is not construed as being limited to them. In the following Examples and
Comparative Examples, all parts and percentages are by weight.

EXAMPLE 1

Synthesis of SE:

[0037] 100 parts of sucrose and 321 parts of DMSO were fed into a reactor and heated to boil DMSO under a pressure
of 2.67 kPa. After refluxing for 20 minutes, some portion of the vapor was distilled off from the system to thereby
eliminate water in the reaction system. When about 40 parts of DMSO had been distilled off from the system, the
distillation of the vapor was terminated. At this point, the liquid in the system contained about 0.06% by weight of water.
20 parts of methyl palmitate and about 0.31 parts of anhydrous potassium carbonate as a catalyst were then introduced
into the reactor. The reactants were allowed to react while boiling DMSO at about 90°C under a pressure of 2.67 kPa
for 3 hours. The conversion of methyl palmitate exceeded 99%.
[0038] After the completion of the reaction, 0.68 parts (1.72 equivalents to the catalyst) of a 50% aqueous solution
of lactic acid was added to thereby neutralize the catalyst. The reaction mixture thus obtained was composed of 70%
of DMSO, 19.6% of the unreacted sucrose, 9.5% of the SE, and 0.9% of other matters. The results of an analysis on
the SE composition by gel permeation chromatography indicated that it composed of 81.0% of monoester, 16.9% of
diester and 2.1% of triester. The conversion of methyl palmitate calculated from the amount of the residual methyl
palmitate determined by gas chromatography was 99.7%. The reaction mixture was fed into an evaporator and DMSO
was evaporated at 90°C under a pressure of 1.73 kPa. Thus a composition composed of 30% of DMSO, 46% of the
unreacted sucrose, 22% of the SE, and 2% of other matters was obtained.

First Liquid-liquid Extraction:

[0039] The above-mentioned composition, isobutanol, and water (containing 1,200 ppm of potassium lactate) were
fed into a mixer settler extractor and extracted at 60°C under the atmospheric pressure. The composition of the total
liquid was 7.7% of DMSO, 29% of isobutanol, 46% of the water, 5.6% of the SE, and 11.7% of the unreacted sucrose.
The pH value of the aqueous phase at this stage was 6.3.
[0040] In the course of the first liquid-liquid extraction, an aqueous solution (composed of 10% of DMSO, 8% of
isobutanol, 79% of water, 2% of sucrose, 0.7% of the SE and 0.3% of other matters) recovered from the rotating disc
extraction column as described hereinbelow was used instead of the water. In this case, the composition of the total
liquid was 10.8% of DMSO, 9.6% of sucrose, 4.4% of the SE, 28.8% of isobutanol, 45.8% of water, and 0.6% of other
matters.
[0041] The isobutanol solution collected from the mixer settler was composed of 9.9% of DMSO, 41.8% of isobutanol,
37.5% of water, 2.0% of sucrose, 8.6% of the SE, and 0.2% of other matters. The extraction ratio of the SE into the
isobutanol solution was 99.5%. The aqueous solution was composed of 55.1% of water, 11.8% of DMSO, 14.3% of
isobutanol, 17.9% of sucrose, and 0.9% of other matters and had a pH value of 6.4.

Second Liguid-liguid Extraction:

[0042] Into a rotating disc extraction column (number of column plates: 120, rotating speed: 20 rpm) were fed the
isobutanol solution obtained above from the bottom and water containing 1,200 ppm of potassium lactate from the top
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to perform counter-current extraction at 60°C under the atmospheric pressure. The isobutanol solution was fed into
the column in an amount of 1.81 part per part of water.
[0043] The isobutanol solution effusing from the top of the column was composed of 60% of isobutanol, 26% of water,
and 14% of the SE, and contained less than 0.1% of sucrose and less than 1 ppm of DMSO.
[0044] The above-mentioned isobutanol solution was distilled at a column top temperature of 80°C under a pressure
of 55.3 kPa. Thus the isobutanol was distilled off from the column top, and the SE of a high purity was recovered from
the column bottom. The obtained SE was contaminated with less than 0.1% of sucrose and less than 1 ppm of DMSO.

COMPARATIVE EXAMPLE 1

[0045] The procedure of the first liquid-liquid extraction in the above Example 1 was repeated except for adding no
50% aqueous solution of lactic acid to the reaction mixture. As a result, the aqueous phase had a pH value of 10.2.
The isobutanol solution collected from the mixer settler was composed of 9.9% of DMSO, 41.9% of isobutanol, 37.6%
of water, 2.0% of sucrose, and 8.4% of the SE. The SE showed a low extraction ratio of 98.1%.

EXAMPLE 2

[0046] The synthesis of SE and the first liquid-liquid extraction were conducted in the same manner as Example 1
except that the distillation of DMSO was controlled so as to adjust the DMSO concentration of the reaction mixture to
be subjected to the first liquid-liquid extraction to each level as defined in Table 1 below. Then the partition ratio of each
of the components in the isobutanol phase (the upper phase) and the aqueous phase (the lower phase) was determined.
Table 1 summarizes the results.
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[0047] As these results show, an increase in the DMSO concentration of the reaction mixture to be subjected to the
first liquid-liquid extraction promoted the partition of DMSO and the unreacted sucrose into the isobutanol phase and
elevated the partition ratio of the SE into the aqueous phase.

COMPARATIVE EXAMPLE 2

[0048] 60 g of the DMSO solution containing 30% of DMSO and 22% of SE, which was subjected to the first liquid-
liquid extraction in Example 1, 113 g of isobutanol, and 113 g of water were mixed together and stirred at 60°C for 15
minutes. Then the mixture was allowed to stand for 30 minutes to thereby divide into phases. The isobutanol solution
(the upper phase) was concentrated under reduced pressure to thereby remove isobutanol and water to obtain a crude
SE. The crude SE contained 12.8% of DMSO.
[0049] 100 g of isobutanol and 100 g of water containing 1,500 ppm of potassium lactate were added to the crude
SE obtained above. After stirring, allowing to stand and concentrating the upper phase each in the same manner as
above, the DMSO concentration in the SE thus obtained was measured. As a result, the DMSO concentration was
5.1%. Although these procedures were repeated 10 times, the DMSO concentration in the SE could not be lowered to
5 ppm. Table 2 shows the results.

Claims

1. A process for producing a sucrose fatty acid ester wherein said sucrose fatty acid ester is recovered from a reaction
mixture prepared by reacting sucrose with a fatty acid alkyl ester in the presence of an alkali catalyst by using
dimethyl sulfoxide as a reaction solvent, said process comprising:

(i) regulating the dimethyl sulfoxide concentration of the reaction mixture to a range from 10 to 40% by weight;
(ii) subjecting said reaction mixture to a first liquid-liquid extraction by using a hardly water-miscible organic
solvent, which is selected from an alcohol having at least 4 carbon atoms , and water as extractants, with
regulating the pH value of the aqueous phase to 3 to 7.5, to thereby extract dimethyl sulfoxide in said reaction
mixture into said aqueous phase, and said sucrose fatty acid ester into the organic solvent phase;
(iii) subjecting the organic solvent solution containing said sucrose fatty acid ester thus obtained as said organic
solvent phase in said first liquid-liquid extraction to a second liquid-liquid extraction by a continuous counter-
current system using water, to thereby extract dimethyl sulfoxide remaining in said organic solvent solution
into the aqueous phase, thus giving an organic solvent solution which is substantially free from dimethyl sul-
foxide; and
(iv) recovering said sucrose fatty acid ester from said organic solvent solution.

2. A process as claimed in Claim 1, wherein said fatty acid alkyl ester is a C1 to C4 alkyl ester of a saturated or
unsaturated fatty acid having 6 to 30 carbon atoms.

3. A process as claimed in Claim 1 or 2, wherein said dimethyl sulfoxide reaction solvent is used in an amount of
from 20 to 150% by weight based on the total amount of said sucrose and said fatty acid alkyl ester.

4. A process as claimed in any one of Claims 1 to 3, wherein said alkali catalyst is an alkali metal carbonate or an
alkali metal hydroxide.

5. A process as claimed in Claim 4, wherein said alkali catalyst is used in an amount of from 0.001 to 0.1 equivalent
to said fatty acid alkyl ester.

6. A process as claimed in any one of Claims 1 to 5, wherein said hardly water-miscible organic solvent used in said

 TABLE 2

Number of extraction Concentration of DMSO in SE

0 (%) 30
1 12.8
2 5.1
5 0.40

10 0.006
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first liquid-liquid extraction is n-butanol and/or isobutanol.

7. A process as claimed in any one of Claims 1 to 6, wherein said organic solvent is used in said first liquid-liquid
extraction in an amount of from 1 to 10 parts by weight per part by weight of said sucrose fatty acid ester in said
reaction mixture, and water is used in said first liquid-liquid extraction in an amount of from 0.5 to 2 parts by weight
per part by weight of said organic solvent.

8. A process as claimed in any one of Claims 1 to 7, wherein a pH regulator employed for controlling the pH value
of said aqueous phase in said first liquid-liquid extraction is an organic acid.

9. A process as claimed in Claim 8, wherein said organic acid is lactic acid and/or citric acid.

10. A process as claimed in any one of Claims 1 to 9, wherein said aqueous phase in the first liquid-liquid extraction
contains from 500 to 3,000 ppm of a salting-out agent.

11. A process as claimed in any one of Claims 1 to 10, wherein the operation temperature of said first liquid-liquid
extraction is from 20 to 80°C.

12. A process as claimed in any one of Claims 1 to 11, wherein in said second liquid-liquid extraction, said aqueous
phase is used in an amount of from 0.2 to 5 times by weight the amount of said organic solvent solution.

13. A process as claimed in any one of Claims 1 to 12, wherein said aqueous phase in said second liquid-liquid
extraction contains from 500 to 3,000 ppm of a salting-out agent.

14. A process as claimed in any one of Claims 1 to 13, wherein said aqueous phase containing dimethyl sulfoxide
obtained in said second liquid-liquid extraction is used as a part of said water as an extractant in said first liquid-
liquid extraction.

15. A process as claimed in any one of Claims 1 to 14, wherein the concentration of dimethyl sulfoxide in said organic
solvent solution obtained in said second liquid-liquid extraction is not more than 5 ppm.

16. A process as claimed in any one of Claims 1 to 15, wherein said second liquid-liquid extraction is performed in a
rotating disc extraction column.

17. A process as claimed in Claim 16, wherein said rotating disc extraction column used in said second liquid-liquid
extraction consists of from 50 to 200 plates and the rotating speed thereof is from 5 to 50 rpm.

18. A process as claimed in any one of Claims 1 to 17, wherein said organic solvent solution obtained in said second
liquid-liquid extraction is distilled using a distillation column, and thus organic solvent contained in said organic
solvent solution is distilled off from a column top while said sucrose fatty acid ester is recovered from a column
bottom.

19. A process as claimed in Claim 18, wherein said sucrose fatty acid ester thus recovered through distillation is
contaminated with not more than 1 ppm of dimethyl sulfoxide and not more than 0.1% by weight of sucrose.

Patentansprüche

1. Verfahren zur Herstellung eines Saccharosefettsäureesters, wobei der Saccharosefettsäureester aus einer Re-
aktionsmischung gewonnen wird, die durch die Umsetzung von Saccharose mit einem Fettsäurealkylester in Ge-
genwart eines alkalischen Katalysators unter Verwendung von Dimethylsulfoxid als Reaktionslösungsmittel her-
gestellt wird, wobei das Verfahren umfaßt

i) Einstellen der Dimethylsulfoxidkonzentration der Reaktionsmischung auf einen Bereich von 10 bis 40 Gew.
%;
ii) Unterziehen der Reaktionsmischung einer ersten Flüssig-Flüssig-Extraktion unter Verwendung eines orga-
nischen Lösungsmittels, das kaum mit Wasser mischbar ist und aus einem Alkohol mit mindestens 4 Kohlen-
stoffatomen ausgewählt wird, und Wasser als Extraktionsmittel, wobei der pH-Wert der wäßrigen Phase auf
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3 bis 7,5 eingestellt wird, um dabei das Dimethylsulfoxid aus der Reaktionsmischung in die wäßrige Phase
und den Saccharosefettsäureester in die Phase des organischen Lösungsmittels zu extrahieren;
iii) Unterziehen der Lösung in dem organischen Lösungsmittel, die den Saccharosefettsäureester enthält und
bei der ersten Flüssig-Flüssig-Extraktion als organische Lösungsmittel-Phase erhalten wurde, einer zweiten
Flüssig-Flüssig-Extraktion mit Hilfe eines kontinuierlichen Gegenstromsystems unter Verwendung von Was-
ser, um dabei das in dem organischen Lösungsmittel verbliebene Dimethylsulfoxid in die wäßrige Phase zu
extrahieren, um so eine Lösung in dem organischen Lösungsmittel zu erhalten, die im wesentlichen frei ist
von Dimethylsulfoxid; und
iv) Gewinnen des Saccharosefettsäureesters aus der Lösung in dem organischen Lösungsmittel.

2. Verfahren nach Anspruch 1, wobei der Fettsäurealkylester ein C1- bis C4- Alkylester einer gesättigten oder unge-
sättigten Fettsäure mit 6 bis 30 Kohlenstoffatomen ist.

3. Verfahren nach Anspruch 1 oder 2, wobei das Reaktionslösungsmittel Dimethylsulfoxid in einer Menge von 20 bis
150 Gew.% bezogen auf die Gesamtmenge der Saccharose und des Fettsäurealkylesters eingesetzt wird.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei der alkalische Katalysator ein Alkalimetallcarbonat oder ein
Alkalimetallhydroxid ist.

5. Verfahren nach Anspruch 4, wobei der alkalische Katalysator in einer Menge von 0,001 bis 0,1 Äquivalenten be-
zogen auf den Fettsäurealkylester eingesetzt wird.

6. Verfahren nach einem der Ansprüche 1 bis 5, wobei das organische Lösungsmittel, das kaum mit Wasser mischbar
ist und in der ersten Flüssig-Flüssig-Extraktion eingesetzt wird, n-Butanol und/oder iso-Butanol ist.

7. Verfahren nach einem der Ansprüche 1 bis 6, wobei das organische Lösungsmittel in der ersten Flüssig-Flüssig-
Extraktion in einer Menge von 1 bis 10 Gewichtsteilen pro Gewichtsteil des Saccharosefettsäureesters in der
Reaktionsmischung eingesetzt wird und wobei das Wasser in der ersten Flüssig-Flüssig-Extraktion in einer Menge
von 0,5 bis 2 Gewichtsteilen pro Gewichtsteil des organischen Lösungsmittels eingesetzt wird.

8. Verfahren nach einem der Ansprüche 1 bis 7, wobei der pH-Regler, der zur Kontrolle des pH-Wertes der wäßrigen
Phase in der ersten Flüssig-Flüssig-Extraktion verwendet wird, eine organische Säure ist.

9. Verfahren nach Anspruch 8, wobei die organische Säure Milchsäure und/oder Zitronensäure ist.

10. Verfahren nach einem der Ansprüche 1 bis 9, wobei die wäßrige Phase in der ersten Flüssig-Flüssig-Extraktion
500 bis 3000 ppm eines Mittels zum Aussalzen enthält.

11. Verfahren nach einem der Ansprüche 1 bis 10, wobei die Betriebstemperatur der ersten Flüssig-Flüssig-Extraktion
zwischen 20 und 80°C liegt.

12. Verfahren nach einem der Ansprüche, wobei die wäßrige Phase bei der zweiten Flüssig-Flüssig-Extraktion in einer
Menge von 0, 2 bis 5 Mal der Gewichtsmenge der Lösung in dem organischen Lösungsmittel verwendet wird.

13. Verfahren nach einem der Ansprüche 1 bis 12, wobei die wäßrige Phase in der zweiten Flüssig-Flüssig-Extraktion
500 bis 3000 ppm eines Mittels zum Aussalzen enthält.

14. Verfahren nach einem der Ansprüche 1 bis 13, wobei die wäßrige Phase, die bei der zweiten Flüssig-Flüssig-
Extraktion erhalten wird und Dimethylsulfoxid enthält, als ein Teil des Wassers eingesetzt wird, das als Extrakti-
onsmittel in der ersten Flüssig-Flüssig-Extraktion verwendet wird.

15. Verfahren nach einem der Ansprüche 1 bis 14, wobei die Konzentration des Dimethylsulfoxids in der Lösung in
dem organischen Lösungsmittel, die bei der zweiten Flüssig-Flüssig-Extraktion erhalten wird, nicht mehr als 5 ppm
beträgt.

16. Verfahren nach einem der Ansprüche 1 bis 15, wobei die zweite Flüssig-Flüssig-Extraktion in einer Extraktions-
kolonne mit rotierenden Scheiben ausgeführt wird.
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17. Verfahren nach Anspruch 16, wobei die Extraktionskolonne mit rotierenden Scheiben, die bei der zweiten Flüssig-
Flüssig-Extraktion verwendet wird, aus 50 bis 200 Scheiben besteht und deren Umdrehungsgeschwindigkeit 5 bis
50 UpM beträgt.

18. Verfahren nach einem der Ansprüche 1 bis 17, wobei die Lösung in dem organischen Lösungsmittel, die bei der
zweiten Flüssig-Flüssig-Extraktion erhalten wird, unter Verwendung einer Destillationskolonne destilliert wird, und
so das organische Lösungsmittel, das in der Lösung in dem organischen Lösungsmittel enthalten ist, am Kopf der
Kolonne abdestilliert wird, während der Saccharosefettsäureester am unteren Ende der Kolonne gewonnen wird.

19. Verfahren nach Anspruch 18, wobei der so durch Destillation gewonnene Saccharosefettsäureester mit nicht mehr
als 1 ppm Dimethylsulfoxid und mit nicht mehr als 0,1 Gew.% Saccharose verunreinigt ist.

Revendications

1. Procédé pour la production d'un ester d'acide gras de saccharose, dans lequel ledit ester d'acide gras de saccha-
rose est récupéré à partir d'un mélange réactionnel préparé en faisant réagir du saccharose avec un ester alkylique
d'acide gras en présence d'un catalyseur d'alcali en utilisant du diméthylsulfoxyde comme solvant de la réaction,
ledit procédé comprenant les étapes consistant :

(i) à réguler la concentration en diméthylsulfoxyde du mélange réactionnel dans un intervalle de 10 à 40 %
en poids ;
(ii) à soumettre ledit mélange réactionnel à une première extraction liquide-liquide en utilisant un solvant or-
ganique difficilement miscible à l'eau, lequel est choisi parmi un alcool ayant au moins 4 atomes de carbone,
et de l'eau en tant qu'agents d'extraction, en régulant la valeur du pH de la phase aqueuse à de 3 à 7,5, pour
extraire par là le diméthylsulfoxyde dans ledit mélange réactionnel dans ladite phase aqueuse et ledit ester
d'acide gras de saccharose dans la phase du solvant organique ;
(iii) à soumettre la solution de solvant organique contenant ledit ester d'acide gras de saccharose ainsi obtenue
en tant que ladite phase du solvant organique dans ladite première extraction liquide-liquide à une seconde
extraction liquide-liquide par un système continu à contre-courant en utilisant de l'eau, pour extraire par là le
diméthylsulfoxyde restant dans ladite solution de solvant organique dans la phase aqueuse, fournissant ainsi
une solution de solvant organique qui est pratiquement exempte de diméthylsulfoxyde ; et
(iv) à récupérer ledit ester d'acide gras de saccharose à partir de ladite solution de solvant organique.

2. Procédé selon la revendication 1, dans lequel ledit ester alkylique d'acide gras est un ester alkylique en C1-C4
d'un acide gras saturé ou insaturé ayant de 6 à 30 atomes de carbone.

3. Procédé selon la revendication 1 ou 2, dans lequel ledit solvant de la réaction de diméthylsulfoxyde est utilisé
dans une quantité de 20 à 150 % en poids, rapportés à la quantité totale dudit saccharose et dudit ester alkylique
d'acide gras.

4. Procédé selon l'une quelconque des revendications 1 à 3, dans lequel ledit catalyseur d'alcali est un carbonate
de métal alcalin ou un hydroxyde de métal alcalin.

5. Procédé selon la revendication 4, dans lequel ledit catalyseur d'alcali est utilisé dans une quantité de 0,001 à 0,1
équivalent par rapport audit ester alkylique d'acide gras.

6. Procédé selon l'une quelconque des revendications 1 à 5, dans lequel ledit solvant organique difficilement miscible
à l'eau utilisé dans ladite première extraction liquide-liquide est le n-butanol et/ou l'isobutanol.

7. Procédé selon l'une quelconque des revendications 1 à 6, dans lequel ledit solvant organique est utilisé dans ladite
première extraction liquide-liquide dans une quantité de 1 à 10 parties en poids par partie en poids dudit ester
d'acide gras de saccharose dans ledit mélange réactionnel et de l'eau est utilisée dans ladite première extraction
liquide-liquide dans une quantité de 0,5 à 2 parties en poids par partie en poids dudit solvant organique.

8. Procédé selon l'une quelconque des revendications 1 à 7, dans lequel un agent de régulation du pH utilisé pour
régler la valeur du pH de ladite phase aqueuse dans ladite première extraction liquide-liquide est un acide orga-
nique.
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9. Procédé selon la revendication 8, dans lequel ledit acide organique est l'acide lactique et/ou l'acide citrique.

10. Procédé selon l'une quelconque des revendications 1 à 9, dans lequel ladite phase aqueuse dans la première
extraction liquide-liquide contient de 500 à 3 000 ppm d'un agent de relargage.

11. Procédé selon l'une quelconque des revendications 1 à 10, dans lequel la température de fonctionnement de ladite
première extraction liquide-liquide est comprise entre 20 et 80°C.

12. Procédé selon l'une quelconque des revendications 1 à 11, dans lequel ladite phase aqueuse est utilisée dans
ladite seconde extraction liquide-liquide dans une quantité de 0,2 à 5 fois en poids la quantité de ladite solution
de solvant organique.

13. Procédé selon l'une quelconque des revendications 1 à 12, dans lequel ladite phase aqueuse dans ladite seconde
extraction liquide-liquide contient de 500 à 3 000 ppm d'un agent de relargage.

14. Procédé selon l'une quelconque des revendications 1 à 13, dans lequel ladite phase aqueuse contenant du dimé-
thylsulfoxyde obtenue dans ladite seconde extraction liquide-liquide est utilisée comme une partie de ladite eau
en tant qu'agent d'extraction dans ladite première extraction liquide-liquide.

15. Procédé selon l'une quelconque des revendications 1 à 14, dans lequel la concentration en diméthylsulfoxyde
dans ladite solution de solvant organique obtenue dans ladite seconde extraction liquide-liquide est d'au plus 5
ppm.

16. Procédé selon l'une quelconque des revendications 1 à 15, dans lequel ladite seconde extraction liquide-liquide
est réalisée dans une colonne d'extraction à disque rotatif.

17. Procédé selon la revendication 16, dans lequel ladite colonne d'extraction à disque rotatif utilisée dans ladite
seconde extraction liquide-liquide est constituée de 50 à 200 plateaux et la vitesse de rotation de celle-ci est de
5 à 50 tours par minute.

18. Procédé selon l'une quelconque des revendication 1 à 17, dans lequel ladite solution de solvant organique obtenue
dans ladite seconde extraction liquide-liquide est distillée en utilisant une colonne de distillation et du solvant
organique contenu dans ladite solution de solvant organique est ainsi éliminé par distillation en tête de colonne
alors que ledit ester d'acide gras de saccharose est récupéré en queue de colonne.

19. Procédé selon la revendication 18, dans lequel ledit ester d'acide gras de saccharose ainsi récupéré par distillation
est pollué avec au plus 1 ppm de diméthylsulfoxyde et au plus 0,1 % en poids de saccharose.
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